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of the Invention 5 This invention relates in general to conposite video
synchronising signals, and in particular to a method-:and apparatus for.
separating signals in a conposite video sydchronising signal. 10 '
Background of the Invention Video nonitors are well known in the art.
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Video monitors are well known in the art. Conventionally, a video
monitor is coupled to eqi\aipment such as a computers and television
receivers, which provide a variety of signals to the video monitor in order to

15 obtain a display on the screen of the video monitor. One of these signals is
a video composite synchronising signal (VCSS) which comprises a
horizontal synchronising signal (HSS), that determines the number of
horizontal lines that make up a display on a video monitor, and a vertical
synchronising signal (VSS), that determines the frequency at which the

20 display is refreshed. Conventionally, a VCSS has two levels, a first level
and a second level, and by switching between these levels at particular
instances in time, pulses are produced which convey both the HSS and the
VSS. Also, as the duration of a HSS pulse is much shorter than the
duration of a VSS pulse, the VCSS can provide the HSS while providing

25 the VSS. .

The VCSS provided by equipment that couple to video monitors may
vary. For example, a VCSS provided to a video monitor may have a
continuos HSS pulses when providing a VSS pulse, alternatively, a VCSS
may not provide any HSS pulses when providing a VSS pulse. Generally,

30 video monitors require a continuos sequence of HSS pulses as the
absence of these pulses adversely affects timing circuits in the video
monitor, thus affecting the display.

When a video monitor receives a VCSS, a conventional method of
separating the VSS are extracted from the VCSS is by using an analogue

35 circuit. While this method of separation is well known in the art, it has
several disadvantages. One disadvantagé is the use of analogue circuitry.
Such analogue circuits conventionally utilise bipolar semiconductor
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circuits.
Hence, a need exists for a method of processing a VCSS in a video
monitor that separates the VSS without loss of information and preferably
15  without employing analogue circuitry. In addition, the method should avoid
adversely affecting timing circuits in the video monitor when a VCSS does
not provide HSS pulses when providing a VSS pulse.

Summary of the Invention
20
In carrying out the objects of the present invention in one form, there
is provided a method and apparatus for separating a vertical synchronising
signal from a video composite synchronising signal.
In carrying out the objects of the present invention in another form,
25 there is provided a method and apparatus for providing pseudo horizontal
synchronising pulses when providing a vertical synchronising pulse.

Brief Description of the Drawing

30 FIG. 1 illustrates a functional block diagram of a circuit in accordance
with a preferred embodiment of the present invention.
FIG. 2, 3 and 4 illustrate timing diagrams of the circuit in FIG. 1 in
accordance with the preferred embodiment of the present invention.
FIG. 5 illustrates a flowchart detailing the operation of the circuit in
35 FIG. 1 in accordance with the preferred embodiment of the present
invention.



Which results in loss of information and adversely affecting the timng
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avoi d adversely affecting timng circuits in the vi deo noni tor when a VCSS
does not provide H¥IGp6likestrateen fanctiordil bipok didrapubEa cirbuitieagcatiahbe
| nvention 20 | t invention in one
form there i \Mg?g'\flelré?e@&ggﬁr&ﬂ%@nﬂgh?&tﬁg?ﬂgfe%ﬁ\ﬁﬂ&&@@éﬁ ating a verti cal
synchroni si ng si gndllGt 7ofh aandd‘e(bnlluatmt@stimmgs;mgmm egircudimFIGI 6 in
carryi ng out t { m 25
A(}%g?&&ﬁc“e \ﬁutﬁ’ft g?eféfréé %’Fﬁbd@?ﬂa@ﬁf : oVIe (Pl-e's‘éﬁ’tt ah@énﬁcﬁ'{)

there i s provi appar at us ri zont al

synchr oni sPng pul s@%érﬂ"ﬁ%ﬁﬁl%ﬂo‘ﬂcmﬂfé@ CHGWE %ngglr:@ petaydaneg i ef
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present invention. FIG 2, 3 and 4 illustrate timng diagranms of the
circuit in FIG 1 in accordancdetailed Descrptisreof the lewbptionrent of t he
present invention. FIG 5 illustrates a flowhart detailing the operation

of the circuit in 35 FIG 1 in accordance with the preferred enbodi nent
of the prdfent i nvd€i dnllustrates a functional block diagram of a circuit 100 that may

be used in a video monitor for separating a predetermined pulse from
within a signal. The predetermined pulse may, for example, be a vertical
synchronising pulse, and the signal may, for example, be a video
composite synchronising signal (VCSS). The circuit 100 comprises a pulse
15 separator 110 and a bistable 125. The pulse separator 110 is coupled to
input 105 and has a first output and a second output coupled to the bistable
125. The pulse separator 110 receives a VCSS from the input 105 and
provides a start signal 140 from the first output to the bistable 125 in
response to determining the start of a vertical synchronising pulse from the
20 VCSS, and in addition, the pulse separator 110 provides a stop signal 135
from the second output to the bistable 125 in response to detecting the
conclusion of a vertical synchronising pulse from the VCSS. The pulse
separator 110 may also provide the start signal 140 in response to
determining the start of a predetermined signal from within a signal, may
25 also provide the stop signal 135 in response to detecting the conclusion of
a predetermined pulse from within a signal. The bistable 125 receives the
start signal 140, and the stop signal 135 from the pulse separator 110, and
is coupled to an output 130 for providing an output signal having a first
level and a second level. The bistable 125, which may be a level provider,
30 varies the output signal from the first level fo the second level, in response
to receiving the start signal 140 from the pulse separator 110, thereby,
regenerating the start of a vertical synchronising pulse. The bistable may
also vary the output signal from the second level to the first level, in
response to receiving the stop signal 135 from the pulse separator 110,
35 thereby regenerating the conclusion of a vertical synchronising pulse. The
bistable 125 may be a digital electronic component commonly known in the
art as a set-reset flip-flop having two inputs and an output 130, where



3 FIG 6 illustrates a functional block diagramof a circuit in accordance
with the preferred enmbodi ment of the present invention. FIG 7, 8, 9 and 10
illustrate timng diagrans of the circuit in FIG 6 in accordance with the
preferred embodi ment of the present invent#on. 5 FIG 11 illustrates
a flowhart of the circuit in FIG 6 in accordance with the preferred
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to be defined as a low long pulse (LLP). Alternatively, when the duration a
pulse of the VCSS is at the high level is greater than a predetermined
duration, the pulse may convey horizontal synchronising information and

15 may be defined as a high long pulse (HLP).

The pulse separator 110 comprises a long pulse detector 115 and a
counter 120. The long pulse detector 115 has an input and two outputs.
The input of the long pulse detector 115 is coupled to the input 105, and
receives the VCSS from the input 105. One output of the long pulse

20 detector 115 is coupled to a counter 120, while another output of the long
pulse detector 115 provides the stop signal 135 to the bistable 125 via the
second output of the pulse separator 110. The long pulse detector 115
provides the stop signal 135 when a HLP is detected, and when a LLP is
detected, the 'Iong pulse detector 115 provides a reset signal 145 to the

25 counter 120. The long pulse detector 115 may determine a pulse in the
VCSS is a valid LLP when the pulse in the VCSS is a horizontal
synchronising pulse. Alternatively, the long pulse detector 115 may
determine a pulse in the VCSS is invalid when the pulse in the VCSS is a
vertical synchronising pulse. The Idng pulse detector 115 may also

30 determine a pulse in the VCSS is invalid when the pulse in the VCSS is
not a horizontal synchronising pulse.

The counter 120 has two inputs and an output. One input of the
counter 120 is coupled to receive the VCSS from the input 105, while
another input is coupled to receive the reset signal from the pulse detector

35 115. The output of the counter 120 is coupled to provide the start signal 140
to the bistable 125 via the first output to the bistable 125, when a



determning the start of a predeterm ned signal fromw thin a signal, my
25 also provide the stop signal 135 in response to detecting the

concl usion of a predetermined pulse fromwi thin a signal. The bistable 125
recei ves the start signal 140, and the stop signal 135 fromthe pul se
separator 110, and is coupled to an output 130 for providing an out put
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oxide sem conoslyrﬁl ti\egsvt%ﬁ signal 140 may be provided by the comparator, the
contents of the counter may be transferred into the register, and the counter
may then be reset. In this way the predetermined number in the register is
15 dynamically updated prior to the occurrence of each vertical synchronising
pulse, hence, allowing the predetermined number in the register to be
ascertained from the number of horizontal pulses within a CVSS. -As the
contents of the register reflect the number of horizontal lines on a display,
the contents of the register may be utilised by other functions in the video
20 monitor. For example, the contents of the register may be utilised to
determine the display mode of the CVSS provided to the video monitor.
Hence, this method of dynamically setting the predetermined number
advantageously enables a video monitor to automatically support a variety
of CVSS having different horizontal synchronising signal frequencies,
25 thereby supporting multi-mode operation. As a result a user may use a
video monitor with a variety of CVSS sources, such as a variety of
computers, without being encumbered with the difficulty and complexity of
ensuring compatibility.
FIG. 2, 3 and 4 illustrate timing diagrams, commonly referred to as
30 waveforms. The waveforms 200, 300 and 400, are shown over a period of
time, where each waveform has a first and a second level. The waveform
200 represents a typical VCSS applied to the input 105, while the
waveform 300 represents the signal at the output 130. The waveform 200
comprises a sequence of HLPs which convey horizontal synchronising
35 pulses to time 205. This is followed by a sequence of LLPs from time 205 to
a later time 210 which convey a vertical synchronising pulse, and HLPs

from time 210 conveying horizontal synchronising pulses. The waveform



The VCSS, conventionally, conprises a signal having a high and a | ow | evel
t hat conveys vertical and horizontal synchronising information by pul sing
between a high and a low | evel. For exanple, when the duration a 10 pulse
of the VCSS is at the low level is greater 6han a predeternined durati on,
the pul se may convey vertical synchronising informati on and may be defined
as a | ow | ong 300 senfprises. aNemcaiaSynmirymSWgaputsbewﬂIuhakla(m Wlmuh%lﬁ% t he

VCSS is at theed{}jﬂﬁobetﬁ%i cicﬁupsr Sﬂ‘i:ﬁ{e bB%‘qN %%‘%?'%S{gl a%;"'%ﬁﬂ

pul se may conve onit sl
defined as a HtgHs| ang endsswit r&@linngmgp&b%wdwaitmmllym@cmsrmhesehea

| ong pul se det|gagqs uléé@e?é‘tsiosaﬁsldétéfmn%ég th%_igfr?pé fife sp?ﬂg(%%ﬁﬁécﬁﬁﬁg a%tle? has

d t tector

coupl 8d. t 5% heToned T i pulbe s, desirmyceon by iheniongrpise disecione

out put of L he mavgakﬂlhsfmltéwurdmmaétvxpﬂah%d é?ﬁléHF&aQiélrngth% I‘éﬂiﬁ@téﬂ el\'g@o

I ector e

Sl gnal 135 to Pracll sPmsttRe SR8 tHe'nigh ERGSHISE aepr B 2l e The MeVeleR ot or
110. The |l ong 45QQ sepresentst arvettical mymehchmising epulsen sepaated fﬂtﬂﬁ thbeVC8SHLP i s
2t eset i gnal Chagodhteh bS wEReRER ‘2o vnd iy BridP & ettdds PhAY' [0
det er mi ne 1] pARRaratys; Fr@e\/asgemmawmqommmsmmlngwedge|w andten&allmss i s
a horizontal sydyh4e0i TheigiHg %ﬂg&hosrd&ahrsvaﬁdr atéigmlneaﬂ Bé'l'a &4 15 il O

s a verti cal DRcAPEnEDE % (Aliod "sger 410 Bpbulkiby delidd 1 agreme o g0
det ermi ne a puhstances, herizapssl smchmmbmg mfmmattlba gmousting1td bﬁe\&ﬁfﬁoré
pulses may be lost during the delay 415.

15 With particular reference to the flowchart in FIG. 5, and with reference
to FIGs. 1 through 4, the operation of the preferred embodiment of the
present invention follows.

At the long pulse counter 115, a determination is continuously made
to indicate when a pulse has been received 505. When no pulses are

20 received 505, the process continues to wait for a pulse, however, when the
signal 200 is applied to the input 105 and a determination is made that a
pulse is received 505, a further determination is made to identify 510
whether the pulse is a high long pulse (HLP) or a low long puise (LLP).
When the pulse is a LLP, the counter 120 is reset 515, typically to zero, and

25 receipt 505 of a next pulse is awaited. However, when the pulse is a HLP,
the stop signal 135 is provided to the bistable 125 from the long pulse
detector 115 causing the bistable 125 to reset. If the bistable 125 is
providing a vertical pulse when the reset occurs, the stop signal 135
causes the bistable to regenerate the conclusion of the vertical pulse and

30 as a result the vertical pulse is stopped 520. Subsequently, the counter 120
is incremented 525, typically by one count. Next, when a determination is
made that the counter 120 has not counted 530 to a predetermined
number, the process returns to awaiting receipt 505 of a next pulse.
Alternatively, when a determination is made that the counter 120 has

35 counted 530 a predetermined number of pulses, the start signal 140 is
provided to the bistable 125 from the counter 125 via the first output and a
vertical pulse is started at the output 130 of the bistable 125.



not a horizontal synchronising pulse. The counter 120 has two inputs and an
output. One input of the counter 120 is coupled to receive the VCSS from
-the input 105, while another input is coupled to receive the reset signal
fromthe pul se detector 35 115. The out putZ7 of the counter 120 is coupled
to provide the start signal 140 to the bistable 125 via the first output to
the bistable 125, Wemeeawith thispmatieddthe st ofuthieerertifal syhchMisihg pulse
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number in the JugslitPiAises fnay be horizontal synchronising pulses similar to that used
in a video monitor. The circuit 600 comprises a pseudo pulse generator
(PPG) 610 and a multiplexer (MUX) 615. The PPG 610 has an input
coupled to receive a first sequence of pulses from the input 605 and an
15 output which provides a second sequence of pulses. The first sequence of
pulses may be horizontal synchronising pulses from input 605, and the
second sequence of pulses may be a sequence of pseudo horizontal
synchronising pulses (PHSPs). The PPG 610 generates the PHSPs from
the horizontal synchronising signal. The PPG 610 may generate the
20 pseudo horizontal synchronising pulses by determining the frequency of
the horizontal synchronising pulse of the horizontal synchronising signal,
and generating pseudo horizontal synchronising pulses at a similar
frequency having a predetermined pulse width. Alternatively, the pulse
width may also be determined from the received horizontal synchronising

25 signal.
The MUX 615 has three inputs and an output 620. The MUX 615
may be a switch with three inputs and one output, where one input may be
a control input, and dependent upon the signal applied to the control input,
one of the other two inputs is coupled to the output. A first input of the MUX
30 615 is coupled to receive the horizontal synchronising signal from the input
605, a second input is coupled to the output of the PPG to receive the
PHSPs, and a third input is coupled to receive an indication that the
horizontal synchronising signal is terminated. The indication may be
provided by a vertical synchronising signal from input 625. In addition, the
35 MUX 615 has an output 620, coupled to provide horizontal synchronising
pulses to timing circuits in a video monitor. The vertical synchronising
signal provides a control signal, that may be referred to as an input select
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horizontal synchronising signal that may be applied to the input 605,
15 comprising a sequence of horizontal synchronising pulses 702 through .
705, followed by a period without pulses, after which another sequence of
pulses 712 and 714 is applied. The waveform 800 represents a vertical
synchronising signal that may be applied to the input 625, comprising a
vertical synchronising pulse which starts with a falling edge 805 and ends
20 with a rising edge 810. The waveforms 700 and 800 may, for example, be
derived from a video composite synchronising signal (VCSS). The
waveform 900 represents the pseudo horizontal synchronising signal that
may be provided from the output of the pseudo pulse generator 610
~ comprising a sequence of pseudo horizontal synchronising pulses 902
25  through 914. The pseudo horizontal synchronising pulses 902 through 914,
produced by the PPG 610 may be substantially similar to the horizontal
synchronising pulses 702 through 705 and 712, 714 provided from the
input 605. The waveform 1000 represents a sequence of horizontal
synchronising pulses comprising pulses 702 through 705 switched by the
30 MUX 615 from the input 605, pulses 907 through 910 switched by the MUX
615 from the output of the PPG 610, and pulses 712 and 714 switched by
MUX 615 from the input 605. '
With particular reference to FIG. 11, and references to FIGs. 7
through 10, the operation of the preferred embodiment of the present
35 invention follows.
Prior to. the occurrence of the falling edge 807, the pulses 702
through 705 are coupled by the MUX 615 to the output 620. The



6- 300 conprises a vertical synchronising pulse which starts with a rising
edge 305 that occurs at tine 205 when the vertical synchronising pul se
starts, and ends with a falling edge 310 which typically occurs when the

| ong pul se detector 115 determines that th& first pulse, imediately after
5 210, is a high long pulse. This deternination by the |ong pul se detector
may take a fi bt:bﬂrrémeibfmemlngad 8307 previdesran Imhcatm tohthef MIUIX 695ecdge

200 1 epr esent 14 b1g 05'5%%??%9‘3%#‘4?%@ %af"%" REoslied bt ng Rpyl Becl ' o ™
repr esent ed byemanateﬂ rh1280 andhe@ns.eguegltlyr ithe MU %Smmlasndheqoseudo
appar at us. ﬁfaﬂr pifiSes gdﬁ'tﬁﬂ)o.@ﬁ‘\gmgo?o atﬁﬁ Buf t'62‘9 edge

410. The r|5|n 4 occur fter ni el ay
205, and the %g/eéagféhmmq bouzaAtebsY %mwsoﬁlgnﬂ Iﬁmt é%mnﬁquaﬁces
lhg; { ng ?In smgt%rgﬂnéﬂm id MadleNMhéther anmmzdm? swxlchrmgpgwee pakdssenmay be
|05t urt 19 R Qa8 e nput c0m e BIRLSS ol BEENEA P lobtS: o on
of I the pr eI e; rremrmtmdetmmumng whetherr thechurizonted isynclrohiging aignahfrotrhthd ong
Pul se has. beci Rl ag% B5EnIhAGH Bt HERBLORREY § RBiSrA. ShRahR <" 2
process cbdti puise i® rﬁaelveﬂoﬂbD.pth%é‘Oflﬁ@m@leﬁynchf@NSHQePS\lS@nlﬂ used 1o
applied to thegn ARl 119haPRE 61 SRdcbapledby theMOIX 616ito the output 620,
thereby producing the waveform 1000 from the output 620.
Hence, by using the vertical synchronising signal to switch a
multiplexer between a horizontal synchronising signal and a pseudo
15 horizontal synchronising signal, a continuos stream of synchronising
pulses may be provided to timing circuits in a video monitor, thereby,
preventing current designs of timing circuits from operating erroneously,
and enabling future timing circuit designs to be significantly simplified.
In accordance with the present invention a vertical synchronising
20 signal may be separated from a video composite synchronising signal by
predicting when a vertical synchronising pulse starts, and providing an
output that starts a vertical synchronising pulse at the predicted time. Also,
in accordance with the present invention pseudo horizontal synchronising
pulses, generated from horizontal synchronising pulses, may be provided
25 when a video composite synchronising signal does not provide horizontal
synchronising pulses when providing a vertical synchronising pulse.
This is achieved by extensive use of digital logic circuits to determine
the duration of pulses in a video composite synchronising signal enabling
horizontal and vertical synchronising pulses in a video composite
30 synchronising signal to be identified and manipulated, thereby realising
numerous advantages over methods employing analogue circuits. The
advantages include lower power requirement and consistent circuit
" performance under varying operational conditions. In addition, as this
method utilises digital circuitry, it may be advantageously integrated with
35 other digital control circuitry into a single component package. In this way,
the function of processing a video composite synchronising signal, and
existing digital control functionality may be integrated into a single



pul se is received 505, a further determnation is made to identify 510
whet her the pulse is a high long pulse (HLP) or a low |l ong pul se (LLP).
When the pulse is a LLP, the counter 120 is reset 515, typically to zero,
and 25 receipt 505 of a next pulse is await®d. However, when the pulse is
a HLP, the stop signal 135 is provided to the bistable 125 fromthe | ong
pul se det ect orserhicarsdisctiog tdhdpbi bt alideiti@d, t suckeset . sémicdredbetoraldhipl25

i i di ' | ot 35
caubes the i 2 Erbg8dly rS8udE thd EpRARY RamHhdchlinghfade W2
30 as a resuland Hwnp@rtre@lapepmhgem@tga@pﬁas tipe, aswbmaaaewehah@ty
counter 120 i spiRgse @Y ‘h‘i\/errﬁﬁ)n pYodircds ¥ huesnmoﬁaantm t“'E?‘éverM@qasé1 of

det ermi nation js.nmade, t hat he counter 120 has not count

predet er mi ved MRfFRMAl t§¥é‘° F‘b@éw PSS ss‘fﬁpml’f‘m‘gm@'@epﬂﬁr@w’oﬁng next
pul se. Alternadperates witterecuiptaeat thatidoonot provide howzoritak synohtarisiihigO has

brovided to tH ul%%%@ﬂ% ProuBic, 8, (StfCalcowittrofSig, oisp), Thlisy U Brockit Lo
a vertical pulipegentioninproyesanables avigas mopdooto baconipatibls withZGvariety7
Hence, with thy ﬁgﬁfyf’?‘%‘ it Rhigh aéaibs?éntiélﬁoyﬂ'é#éé%' tY BeRirRSrch “ﬁ?]lﬂé' §fal S

predi cted when t edet erm ned nunber ses are counte ence, the
vertical p@ sevifg9 menitalarted at a precise point in time indicated in the

VCSS, even before théntéd)nhePptesnt dhvdtition eaabldet mrobessing dfL& VOSSCR Ang
video monitor that extracts the VSS without losing information employing
digital circuitry. In addition the present invention ensures timing circuits in
the video monitor are not adversely affected when HSS puises are not

15 included in the VCSS.
What is claimed is:



5 the start of the vertical synchronising pul se has occurred in the VCSS.
This ability to start the vertical synchronising pulse wthout delay
prevents |oss of information, typically amunting to one or nore horizontal
synchroni sing pul ses, thus, providing a siddificant inp mul“'
previous nethods. FIG 6 illustrates a functional bl ock”mmmv“w
circuit 600 that may 10 be used in a \Cld&dBonitor for proVidind
sequence of output pul ses. The output pul ses may be horizontal
synchroni si ng puI ses simlar to that used in a video nonitor. The circuit
600 conprises & psé\Jm:etbQﬂif,@f epasating & predejerminechpdlsg fram withie 2esignal.x)
615. The PPG § % %oﬁﬁ}lﬁng?ﬂiéoéé s"oP receive a first sequence of pul ses
fromthe |nput 05@3 15 out CE rovides a s uence of
pul ses. The first SdquedeerRingg 0 QP%BF‘? Wﬂpegﬁﬁ&ﬁ ifm @"Bm ses
fromdl nﬁut_ 60&he[§@hat|fnﬁnaecond sequence of pul ses may be a sequence of
pseudo horizonta nchr.on e P r t he
PHSPs fromthe horlstéont ér? 2%5 é %tg%)s:@ﬁ eg%%raﬁg 8%% T %fnerate
the 20 pseudpredeierminad pelﬁedh ramwputgsmalsbys varyingther WtﬁuhglgnﬁgfI’ONeQUency
of the horizomgg{ e §¥%@9@ét§*d’% vBl! se of the horizontal synchronising

0

signal, and generating pseu rizontal synchronising pulses at a simlar
frequency 19aving a predetermned pul se width. Alternatively, the pul se

\é\/: gtngl nﬁyl_h? i/ﬁsze gﬁﬁhéermétaﬂh@d bf @Iﬁlhhel Mﬁ@émedidw(éVCOerseSnm stepiofg §5
as ree 1 n
a switch with$ '@Qlfmﬂﬁ& t&ﬁ@' {'@8{1 Rﬁ%ﬁg@gé%{h@%@@n%% rgl

i nput, and depsuldent upon the signal applied to the control input,

15 8. An apparatus for separating a predetermined pulse from within a
signal, the apparatus comprising:

a pulse separator for receiving the signal and having at least a first
output wherein a start signal is provided from the first output in response to
determining the start of the predetermined pulse from within the signal; and

20 a level provider coupled to the at least first output of the pulse
separator for providing an output signal to generate the start of the
predetermined pulse by varying the output signal from a first level to a
second level in response to the start signal from the first output of the pulse
separator.

- 25
4. The apparatus in claim 3 wherein the pulse separator comprises a
pulse separator having at least the first output and a second output,
wherein the second output provides a stop signal in response to detecting
the conclusion of the predetermined pulse within the signal; and

30 wherein the level provider is coupled to the at least first and second
outputs of the pulse separator to regenerate the conclusion of
predetermined pulse by varying the output signal from the second level to
the first level in response to the stop S|gnal from the second output of the
pulse separator.

35
5. A method in a video monitor for separating a vertical synchronising
pulse from a video composite synchronising signal, the method comprising:



one of the other two inputs is coupled to the output. A first input of the

MJUX 30 615 is coupled to receive the horizontal sy_ncn |”|| ' ' from
the input 605, a second input is coupled to the outpu IIW"HIHEWH Il
receive the PHSPs, and a third input is cotkd ed to recei vie an iMndscati on

that the horizontal synchronising signal is termnated. The indication may

be provided by a vea)i caletayminimgothiesstag cfi theaverticainsynchoonising. pulse drbit i on,
the 35 MK G%EGWG&BORI‘PBEH(E s@ﬁ@hroﬁi% Ei%ntaﬂa?\r vide horizontal .
synchroni sing plil'ses. to timng circuits i a'video monitor. The vertical
synchroni si ng si gndP) pr dviraeronsecihstep ()i geganerating theyptask of dhe vedicalo as

an input sel ecdynchrohisingplise irPah RutpPsigdl byl Waryingte S@tbacsighhDfie a
det erm nes vvhifcyh |i@n&ut g?ﬁ{ he %UX] 61%Mi sél?:%upyl ed’to the oBt putg 620. For
exanpl e, wRen fUSUIEVe] oA seopdhie¥Rl si ng pulse is received via input 625, the

MJUX 615 coupl es the output of the PPG 610 to the output 620 for the
duration of t Vel S ONieS| I d Lheuvertd
<ot Shetod ¥ SRS WARLOH Sp B SHREPSRCECEldn 2

synchroni si ng pul se conc €es, ses 'recei ved

from the i nputC®BOBINgG @ poedieteamined mandenof Buizontale synelyenisisg opwlags

conprise a di 'rbaédiﬁPQ[ﬁél’sﬁﬂgffHé’%ﬂi&m hictiidlAg lpRec Circuits fabricated
usi ng sem,conductor tTechnol ogy which may i nclude™ high-speed conpl enentary
metal oxi d® seni conductor 10 (HCMOS). FIGs. 7 though 10 illustrate timng

wavef ornms 700 Z.hr oulife M&fod of claim 6 wherein step (a) further comprises the step of
determining each horizontal synchronising pulse is valid prior to being
counted. '

15 8. A video monitor comprising:
an apparatus for separating a vertical synchronising pulse from a
video composite synchronising signal (VCSS), the apparatus comprising:
a vertical pulse separator for receiving the VCSS and having
at least a first output, wherein a start signal is provided from the first output
20 in response to determining the start of the vertical synchronising pulse form
the VCSS; and
a bistable coupled to the at least first output of the vertical
pulse separator for providing an output signal and for varying the output
signal from a first level to a second level in response to the start signal from
25 the first output of the vertical pulse separator.

9. The apparatus in claim 8, wherein the vertical pulse separator
comprises a vertical pulse separator adapted to receive the VCSS and
having at least the first output and a second output, wherein the second
30 output provides a stop. signal in response to detecting the conclusion of the
vertical synchronising pulse in the VCSS; and
wherein the bistable is coupled to the at least first and second
outputs of the vertical pulse separator to regenerate the conclusion of the
vertical synchronising pulse by varying the output signal from the second
35 level to the first level in response to the stop signal.



repréiseﬂti ng ;/;ﬂi ous 3i gnal s over a particular period of ti e wher e each

si gna as a first and a second |level. The wavefor a

hori zontal synchronising signal that nmay be appli eU!ﬁﬂPumﬂmﬁﬂmrm& 15
conprising a sequence of horizontal synchrd® sing pul ses ‘702 tArotigh 705,
fol lowed by a period without pulses, after which another sequence of pul ses
712 and 714 i si@pp|Thesl . appaeatsy &f wlain®® whereds ¢he svertical ppulse separator
synchroni sing (f%dﬁﬁg@% that may be applied to the input 625, conprising a
vertical synch ??g pul se which starts with a falling edge 805 and ends
20 with a rising eidengmisaiieteetorfior receivinaathe deSHahaving asxauipuw, be
derived from acaiﬂfiéa fb‘)??@ﬂbb?trfé’%&ﬁ o§lyRaNSh Sedpahsé MeSabtectityy wavafi@r m
900 represents the pseudo horjzont a{?&s%n hr n I,gnal that “may be

provi ded fﬁomh%@%'p_ﬁ!"%o'i"ﬁ@%% o p&\esggg%leg%‘i&%"ﬁ‘ﬂ)aEBﬁﬁ’iéﬂHHt'a
sequgnccﬁ of p&ﬁh?l@iﬂﬂ@rLeyems@_natt)’rslpli’mnﬂéd;ifm-m aestiDdput inhrespohs®td. The
pseudo hori zon nchr.on . e A 9. h by the PPG
610 may be sub %ﬁﬁ@/%?w%éélﬁ ﬁ(grt'i)ot'ﬁéglt%@%ﬁéﬁ'gégﬂbes@ﬂtgﬁ%ggg %&dpul ses 702
t hrough 705 and 712 cauntesrfor reteiving dhe (\HeSSnpaupled3o thecanether output a0
represents a | [aTg¥ A b | ses
702 ¢ hr ough 7000s0 B Qeectar g W@f@r‘?%ﬂ?fﬁ%ﬁ'?ﬁ*°f¢"‘2%“§?s‘38%§§“ 507
through 91§ svhigaakdn FpspABSAIR SQWNNDA Plﬁ%dﬁfﬁf’ﬁme%f‘u%rw '@I@P“?ﬂ‘jd

pul ses 712 andsyfbhréiibing iséy inMH¥ VCSSfprivntd receivipgtth6 Gesetlighalpar ti cul ar
reference to FI'G 11, and references to FIGs. 7 through 10, the operation

of the preferred enbodi nent of the present 35 invention follows.
11. A method for providing a sequence of output pulses, the method

comprising the steps of:

15 (a) providing a first sequence of pulses to an output;
(b) receiving an indication that the first sequence of pulses is
terminated;

(c) in response to step (b), providing a sécond sequenée" of
pulses to the output wherein the second sequence of pulses is generated
20 from the first sequence of pulses.

12. An apparatus for providing a sequence of output pulses, the
apparatus comprising:
a pulse generator having an output for providing a second sequence
25 of pulses; and
a switch for receiving a first sequence of pulses and coupled to the
output of the pulse generator for receiving the second sequence of pulses,
the switch coupled to an input select signal and an output, wherein the
switch couples the first sequence of pulses to the output in response to the
30 input select signal indicating the first sequence of pulses is not terminated,
and couples the second sequence of pulses from the pulse generator to the
output in response to the input select signal indicating the first sequence of
pulses is terminated.

35 13. The apparatus in claim 12 further comprises the pulse generator
having an input for receiving the first sequence of pulses to generate the
second sequence of pulses.



Pri or‘ to the occurrence of the falling edge 807, the pulses 702 through 705
are coupled by the MUX 615 to the output 620. The 9 occurrence of the

falling edge 807 provides an indication to the ) “{“ mgri zont al
synchroni sing signal received fromthe inpd# 605 | Sl H“I“lrlmleu“ﬂ M, and
consequently, the MUX 615 couples the pseudo horizohtd# $ynlhrbdni’sing
pul ses 907 through 910 to the output 620. 5 Alternatively, when the

hori zontal sy rony sd .qnal,.. 4 erd a..de ) i | s, made
whet her a hor e & Mol N8 viddo Winitot B WRbRfinCal M, S8R B o

i nput 605. \Whédwrizoptal synchyonising pulses cthetmethedonsaprising thensteps afet er ni ni ng
whet her the hori zo I NS¢ ' ' LrSniai

Lerm nat ed 1105, - riobyeP/ORHI SpERUEHABY raballbl Horiathital Bifvelrpnising
recei ved 1910,PU3RS 10A7 SUIRUE synchronising pulse i s used to update 1115

the PPG 610 and coyp) edréyeiviteg Mo GAdicadionnethatit phé ¢8feivielderairizantadiuci ng
the wavef orm 1000, fromf he OLC%]é)rut 620. +—%nce, by using the vertical
synchroni si ng %P&HQ”'§'89M§(§ gwmaé xer between a horizont al

synchroni si ng si gnd4¢) anih aresponde 16 stepi ot provdinghrpsduwdoanchaiizontal a
conti nuos stresa;;@c Tk Sd S hde ') lfcuits
I n aI v:Jdeo noni toﬁ?oﬁﬁgﬁggﬁ{k%ér 2\%% ngﬁtgﬁ?/é'ﬂfergfe’g?ﬂ&%ssﬁ%e?‘f’ %Ha?]gg%ﬁﬁlzuﬂ S
from oper 30 n$YaChEpRISING yPulses afdboeAgratedufomi thehgreseivad therzentad t o

be signi fi cantdynchtdhidingipiflses.

15. The method of claim 14 wherein step (b) comprises the step of
receiving a signal indicating the start of a vertical synchronising pulse.
15
16. A video monitor comprising:
an apparatus for providing an output sequence of horizontal
synchronising pulses, the apparatus comprising:
a pseudo horizontal synchronising pulse generator having an
20 output for providing a sequence of pseudo horizontal synchronising pulses;
and
a multiplexer for receiving a sequence of horizontal
synchronising pulses and coupled to the output of the pseudo horizontal
synchronising pulse generator for receiving the sequence of pseudo
25 horizontal synchronising pulses, the muitiplexer coupled to an input select
signal and an output, wherein the multiplexer couples the sequence of
horizontal synchronising pulses to the output in response to the input select
signal indicating the sequence of horizontal synchronising pulses is not
terminated, and the multiplexer further couples the sequence of pseudo
30 horizontal synchronising pulses to the output in response to the input select
signal indicating the sequénce of horizontal synchronising pulses is
terminated.

17. The apparatus in claim 16 further comprises the pseudo horizontal

35 synchronising pulse generator having an input for receiving the sequence
of horizontal synchronising pulses to generate the sequence of pseudo
horizontal synchronising pulses. |



I n- accordance with the present invention a vertical synchr oni si ng 20
signal may be separated from a vi deo:conposite synchror SH
predi cti ng when a vertical synchronising pul se starts, fand ?'(é@ HAG BEEN
output that starts a vertical synchronisinglpul se at t =ELAGEDI ne.

Al so, in accordance wth the present invention pseudo horizonta

synchroni si ng pul ses, generated from horizontal synchronising pul ses, may
be provided 25 wh ~d = i S RS i t

provi de hori zont al ﬁ@ﬁé‘épﬁﬁ?.‘ﬁg éﬁﬁ@gmﬁﬁ ﬁo@#%l@ g@@!‘ﬁ@%fg
synchroni sing pulse. This is achS¥NGHBONISINGSIGNAIse of digital |ogic

circuits to determne the duration of pulses in a video conposite

synchroni si ng signal enabling horizontal .and yvertical synchronising pul ses
in a video onposite 30 synchr onPBSHRCIGIMRPISOHER| dentified and
mani pul at ed, thereby realising nunerous advantages over nethods enpl oyi ng

anal ogue circuits. }h vant I,AC r r i t d

consistent circuit éﬁ‘n‘%&%ﬁ’@ig@i&é@ b%g@ftjﬁgwgﬁéé)rg;a?@nggﬁgﬁLgﬁ%ﬂﬁ%q%

addi tion, as t pulseniat siden cbmpesitdisynchronising taignql,(VQSSjagpnﬁe_d via input

advant ageous| y 1Bt g¢ Ejﬁr@ﬂic}é& ﬁﬁéﬁhé’ gk é@pgkaha} _1?9%?\%% btat sighall WP 2@

single congonent_pac ge. In thi'd way, the'tunction of processing a Vvideo

conposi te tnchriigt oHipyt 4o dheibistable &6, SherabyRayising a signal ot outiXhie ity
nmay be integraygf, frofPadirst sldpat levelfd & ¥Ec6Ad SughRNevdl] Whennthedshd bPthe such

a semn conduct or Chlal? - . . . .

vertical synchronising pulse is detected in the VCSS, a stop signal is
provided via a second output to the bistable 125, thereby causing the
signal at the output 130 to vary from the second level to the first level.

15 A multiplexer (MUX) 615 switched to couple horizontal synchronising
pulses from input 605 to output 620, when a vertical synchronising pulse is
received from input 625, and, switched to coupled pseudo horizontal
synchronising pulses from pseudo pulse generator 610 to the output 620
when a vertical synchronising pulse is not received from the input 625.
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advaniageously reduces the conplexity'df manuf acturi ng a video ngnitor'and

hence, reduces the manufacturing tinme, ‘and increases religﬁt$éyxg:kur

synchroni si ng pul ses, supports multi-node operation, and

W Fay In [Ld
this invention produces a video nonitor that prevents | os 5%;§éd§%§§%ﬁw
fp§ M

equi prent that do not provide horizontgl synchronig&pg pul ses m@gn
providing a vertical synchronising pul&. Thus, thegpresent inveéition 14
i nproves enables a video nonitor to be°é%?patible wWxh a varietyfgf

equi pnment, which substantially Wwcreasesth rcitl val ug of 1

vi deo nonitor. Hence, g?e present inventio es processi pg of a Stin
| osi ng i nfornmagi on eng g

a video nonitor that edracts the VSS w t hout
digital circuitry. In ﬂﬁdition fe present §J nvention ensuresjtimng
circuits irgBthe videosBonitor not adverSe ffected whep HSS pdl ses
are not 15'—included2§ﬁgthe \ What is c]ained is: CLAIMS 1. A
nmet hod for sébaratin x [ edet I ned pul se} fromw thin éssﬂ nal, tHe
met hod conpri si ng thggg})s of : a) ﬁoerm ni ng;th start Jof the
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predefernined pul se in an output signal by varying the output signal froma

first level to a second level. 10 2. The nmethod of claim1l wherein step
(a) conprises the step of counting a predeterm ned nunber of pul ses
precedi ng the predeterm ned pul se. 15 3. An apparatus for separating a

predeterm ned pulse fromw thin a signal,zkpe apparatus conprising: a pul se
separator for receiving the signal and having at |east a first output
wherein a start signal is provided fromthe first output in response to
determning the start of the predeterm ned pulse fromwthin the signal

and 20 a_l evel provider coupled to the at |east first output of the
pul se separatoﬁlﬁor provi ding an output sigrgltmaogenerate the start of the
pr edet er mi ned put3e—byaryi ng t he out put oma first level to a
second | evel i{n RESbénde to 1he 3 ignal tJdomthe fi out put _of the
pul se separat JCOUNTERE The apparatus in claig 3 wherein the pul se
separ at or conprsep=a=pul se separat or havi ng east first output and
a second out put, herein the second out pd sttbp si gnal in’
response to detect{ng the conclusion of prNied pul se withig the
signal; and 30 wherein the | evel praWw coupled to the at |l east

first and second ofitputs of the pul se seﬁﬁﬁator~?o regenerate the
concl usi on of predeterm ned pul se by varying thke output signal fron1tTe

second | evel to LOW LONG
PULSE HIGH/LOW
LONG PULSE
510
HIGH
LONG PULSE
520

~| STOP_VERTICAL PULSE ]

'

~ INCREMENT COUNTER

525

COUNTER=
PREDETERMINED
NUMBER

RESET COUNTER F>°°

[sTART verTICAL PULSE |°%

FIG. 5



the first level in response to the stop signal fromthe second out put of

t he pul se separator. 35 5. A nethod in a video nonitor for separating a
vertical synchronising pulse froma video conposite synchroni sing signal,
t he net hod conpri si ng: (a) determning the start of the vertical

synchroni sing pulse fromthe video corrposélge synchroni sing signal; and (b)
I n response to step (a), regenerating the Start of the vertical
synchroni sing pulse in an output signal by varying the output signal froma

5 first lev b%%§ gec level. 6.  The nmethod of cl6d®dm 5 wherein step

(a) conpri H ol counting a predete of hori zont al

synchroni eceding fthe start of Jthe vertical pynchronising _
pul se. 10 7. thod of cllaim6 whereiph step (a) furjher cHORIZONEAL t he
step of determ ning ' chrobising pulse i p vali YNCHRONISING

eac
bei ng counted. 15 §.13 R i it si fomr
sepa?ati ng a vertical syncGEMRRATRpulse f own%Tlg?%g)gEgg 0 |tPULSE 10

Y ; v MING
synchroni si ng signal (V . tus gonprising: a jeb2c e
separat or for YEICAL ng t he VCSS and having E{R(ﬂﬂﬁ
SYNCHRONISING Q
SIGNAL_ 625

FI1cG. 6 %9
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at, | east a f|r b mx¢where|n a start signal is pro'rUGGC$EENFVW£BEEN
. out put Zthﬁ 0 determning the start of thejjvertiREFLACED
synchrom

the VCSS; and a bi stable coup
first outp |cal
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response~t o the start si from25 the @irgt output of tde
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ertical
or. 9. Thexap ratus in cl & q wher €f,n t he erfti cal 6ﬁlse
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second 30 0
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wher | nya reset signal is provided fromthe another output_in response-—te,
detecting an invalid horizontal synchronising pulse inl|tBesNCESERNEHEET
counter for receiving the VCSS, coupled to the another jout put gf kﬁigg%)ng
pul se detector, and having an output coupled to providd bg@%r'ﬂ ______________
signal in response to counting a predeterm A& nunber di—herizentat

——

Yo7 aRtat—
synchroni sing pulses in the VCSS prior to receiving the reset signal. 11.
A nmet hod for providing a sequence of output pul ses, .the nmethod conpri sing

thte s%ep?bﬁnf: 15 METHO@AN(?APP;IAWL@SPORP@GEES@NGQQ cmmpfesmle an
out put ; recei ving an indica equence of pulses is
termnated; (c) 1in response to %‘%‘E@N'ﬁ@ﬁ Jﬁ"éﬂ/\; second sequence of
pul ses to the output wherein the second sequence of pulses is generated 20

fromthe fisst sequence of pul SesAb%ﬁ' ot {thanadishire for providing a
sequence of “out put pul ses, the appara?us conprisSrng: a pul se generator

having an output for providing a second sequence 25 of pulses; and a
switch for receiving ﬁufs'e@épa?ﬁfb#_eﬁ@{)ﬁidi&'é'tﬁ@sstaﬁcbfca?%hﬁﬁl s9nédnishd Ut

wi tch Coupl od AUPLIT Prfeo SOMRISHS SYNGPIaGIng- S UGS S ePBHE ViR ingia « ch

coupl es It he firgs. mw_mlkited timd, sm? .pmstetéq:aramutmi movides;w?tantsigmdﬂa/iéio

torm nat ed Oandt i3y shBl iR hEbigabie LEZ RBIOMPERTING YbiT e A 10 10

generator to thary from a first output level to a second output level. When the end of the
vertical synchronising pulse is detected in the VCSS, a stop signal is
provided via a second output to the bistable 125, thereby causing the -
signal at the output 130 to vary from the second level to the first level.

15 A multiplexer (MUX) 615 switched to couple horizontal synchronising
pulses from input 605 to output 620, when a vertical synchronising pulse is
received from input 625, and, switched to coupled pseudo horizontal
synchronising pulses from pseudo pulse generator 610 to the output 620
when a vertical synchronising pulse is not received from the input 625.

20 FIG. 1 & 6 accompanies this abstract.
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synchroni si ng”pul ses, the apparatus conprising: a pseudo-horizontal
synchroni sing pul se generator having an 20 output for p‘ﬁﬂ#iﬂﬂtﬂtﬁ*%ﬁ@@ﬁe
of pseudo horizontal synchronising pul ses; and a nultipl gxer rece

a sequence of hori-zontal synchronising pulses and coupl eff e t2|e8 __________ iﬁ&
t he pseudo horizontal synchronising pul se generator for- '
sequence of pseudo 25 horizontal synchronising pul ses, the nultiplexer
coupled to an input select signal and & output, wherein the nultiplexer
coupl es the sequence of horizontal synchronising pul'ses to the output in
response to th@&input select sggna i ndi cati ngQQ he, sequence of2hori zont al
synchroni sing pul ss is not tesan npted, and thes tlplexer f ubt hgr coupl es
t he sequence of\ps udo 3, horlion al synchron|§| pulsg§ to the out put Jj n
response to the input sgiect sign i ndicating thelse nce of honi zont
synchroni sing pulseS TS flermnatedf 17. The apparatus
conprises the psey zontal 35] synchronising pul se generat or |
input for receivinp the sgquence of horizontal syngchronising pulsg¢s to
generate the sequefice of mseudo ho;izontal synchr ohi si ngspul ses.
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